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Flawed Evacuation Time Estimates — Although the specific methodology employed in developing
the evacuation time estimates documented in the Wildland Fire Evacuation Plan was not divulged, it
appears that those times were determined by dividing the estimated traffic volume (in vehicles per
hour, VPH) by the assumed capacity (1,800 or 1,900 VPH) of Proctor Valley Road to develop a
volume/capacity (V/C) ratio. The resulting V/C ratio was then assumed to represent the fraction of
one hour that represents the approximate evacuation (or travel) time. For example, a V/C ratio of 1.00
would suggest a travel time of exactly one hour and a ratio of 0.50 would suggest a travel time of one-
half hour (i.e., 30 minutes).

Thus, for Scenario 1, the estimated project-related traffic volume of 1,723 vehicles headed southerly
toward Chula Vista was divided by the assumed Proctor Valley Road capacity of 1,900 vehicles per
hour, which resulted in a V/C ratio of 0.91. This finding was interpreted to mean that 91 percent of
the hour (i.e., 55 minutes) would be needed to accommodate evacuating traffic, which was simply
reported as an hour.

For Scenario 2, in which all project-related traffic was assumed to travel toward Chula Vista, the
estimated volume of 2,462 vehicles was again divided by the assumed road capacity (1,900 VPH),
with a resulting V/C ratio of 1.30, which was documented as 75 minutes of travel time.

However, as noted above, because the assumed road capacity exceeds the maximum value for two-
lane highways stated in the Highway Capacity Manual (HCM), the resulting evacuation time
estimates are too low.

Furthermore, the analysis implicitly assumes that traffic is evenly distributed over the course of the
hour. In effect, therefore, it provides an average value for the hour. But it is extremely unlikely that
traffic will be evenly distributed over time in the event of an evacuation. Instead, there will be
variable pulses in traffic demand, just as there are in everyday traffic flows. The effect of this
variability in the uniformity of traffic patterns can be tested using a parameter known as the “peak
hour factor” (PHF).

The PHF represents a relationship between the hourly traffic volume and the volume that occurs in
the peak fifteen minutes within the hour. It, therefore, provides an indication of the uniformity of
traffic flow over the course of the hour. The value of PHF ranges from 0.25 to 1.00. A PHF value of
1.00 indicates that traffic is perfectly uniformly distributed across the hour; this is what was
effectively assumed in the evacuation plan. At the other extreme, a PHF value of 0.25 indicates that
all of the hourly traffic occurs in a single 15-minute period within the hour. Values between those two
extremes represent typical levels of variability. As an example, the Highway Capacity Manual
identifies a PHF of 0.88 as the default value for analysis of two-lane highways. (Reference: HCM,
Exhibit 15-5, p. 15-9.)

Table 1 summarizes the results of a roadway capacity analysis for Proctor Valley Road using PHF
values from 0.50 to 1.00. This analysis was conducted using the “two-lane highway” procedure
documented in the Highway Capacity Manual, with the evacuation time estimates based on the
resulting V/C ratios, as in the Dudek analysis. Attachment B contains the calculation worksheets.

Depending upon the specific assumption regarding traffic patterns (i.e., PHF value), the estimated
evacuation travel time (excluding mobilization, etc.) could be as high as almost three hours under
Scenario 2. The Scenario 1 results also show the potential for substantially increased evacuation time
—up to two hours, which is double the Dudek estimate.
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Table 1 ?
Modified Evacuation Time Analysis'
Proctor Valley Road — Project Site to Chula Vista
Analysis Scenario 1 Analysis Scenario 2
(1,723 Vehicles/Hour) (2,462 Vehicles/Hour)
Estimated Estimated
Evacuation Evacuation
Time’ Time

PHF’ s vIC (Minutes) Vas v/IC (Minutes)

1.00 431 1.01 61 616 1.45 87

0.90 479 1.13 68 684 1.61 97 0-6.5-21

0.80 538 1.27 76 769 1.81 109 Cont

0.70 615 1.45 87 879 207 124 ’

0.60 718 1.69 101 1,026 241 145

0.50 862 2.03 122 1231 2.90 174
Notes:
! Performed using HCS 2010 “Two-Lane Highway Segment” analysis software (Reference:

Transportation Research Board, Highway Capacity Manual, 2010).
2
“ Peak hour factor.
’  Peak 15-minute traffic volume on Proctor Valley Road.
¢ Volume/capacity.
> Derived by multiplying V/C ratio by 60 minutes, as per Dudek “Wildland Fire Evacuation Plan,”
February 2018.

This analysis (like the Dudek analysis) ignores possible issues related to abnormal driver behavior
due to the emotional factors associated with an evacuation, which (while difficult to estimate) will 0-6.5-22
certainly affect the efficiency of the evacuation process.

The quality of flow on a road is described in terms of “level of service™ (LOS), which ranges from
LOS A (free-flowing conditions) to LOS F (highly congested). The V/C ratios presented in Table 1
all exceed 1.00, which indicates operation in excess of the road’s capacity and, by definition,
represents LOS F. According to the Highway Capacity Manual (p. 15-8):

LOS F exists whenever demand flow in one or both directions exceeds the capacity of the 0-6.5-23
segment. Operating conditions are unstable, and heavy congestion exists on all classes of
two-lane highway.

Unstable flow will be manifested in high levels of congestion and stop-and-go traffic, which will
increase not only the time needed to evacuate, but also the levels of stress and anxiety for evacuees.

By underestimating the evacuation time, the Wildland Fire Evacuation Plan has failed to recognize
the full impact of an emergency situation on the residents of the proposed project. The analysis must
be modified to incorporate realistic assumptions regarding traffic flow patterns during the course of
an evacuation.
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CONCLUSION

Our review of the “Wildland Fire Evacuation Plan” completed in connection with the proposed Otay

Ranch Village 14 and Planning Areas 16/19 project in San Diego County, California revealed several 0-6.5-25
issues affecting the validity of the conclusions presented in that document. These issues must be

addressed prior to approval of the proposed project and its environmental documentation by the County of

San Diego.

We hope this information is useful. If you have questions concerning any of the items presented here or

o 0-6.5-26
would like to discuss them further, please feel free to contact me at (906) 847-8276.

—

Sincerely,

GRIFFIN COVE TRANSPORTATION CONSULTING, PLLC
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